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JPL

Dare Mighty Things



A Culture of Innovation for Decades
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Cassini

Big Bang!

Orbit Insertion June 28, 2004 

Grand Finale September 15, 2017
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Europa:  Gem of the Jupiter System



Europa Clipper

Big Bang!

Pre-Decisional Information -- For Planning and Discussion Purposes Only 7



Orbit Insertion July 4, 2016

Juno
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2020 Launch

Surface Water Ocean Topography



Jet Propulsion Laboratory
California Institute of Technology

2/1/10 Elachi Google X Prize 10

Deep space exploration enabled by 

NASAôs Deep Space Network (DSN)

Goldstone

Madrid

Canberra



The Challenge

Enabling 

Data-Driven 

Exploration
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Big Data

When needs for data collection, processing, management 

and analysis go beyond the capacity and capability of 

available methods and software systems

Data Science

Scalable architectural approaches, techniques, software 

and algorithms which alter the paradigm by which data 

is collected, managed and analyzed

Terms: Big Data and Data Science



Data Lifecycle Model
for NASA Space Missions

Emerging Solutions

Å Intelligent Ground 

Stations

Å Agile MOS-GDS

Emerging Solutions

Å Onboard Data 

Data Analytics

Å Onboard Data 

Prioritization

Å Flight Computing

(2) Data collection capacity at the 

instrument continually outstrips 

data transport (downlink) capacity

(1) Too much data, too fast;

cannot transport data 

efficiently enough to store

(3) Data distributed in massive 

archives; many different types of 

measurements and 

observations

Observational Platforms 

and Flight Computing

Ground-based Mission Systems

Massive Data Archives and 

Big Data Analytics

Emerging Solutions

Å Data Discovery from 

Archives

Å Distributed Data 

Analytics

Å Advanced Data Science 

Methods

Å Scalable Computation 

and Storage



Data-Driven 

Flight Systems

The Future of 

Flight Computing



Voyager computer

- 8,000 instructions/sec and kilobytes of 

memory

iPhone

- 14 billion instructions/sec and 

gigabytes of memory

Curiosity (Mars Science Laboratory) 

Processor: 200 MOPS BAE RAD750 

Increasing Computing Capability Onboard
Heading Toward Multicore in Space

HPSC (NASA STMD / AFRL)

Processor: 15 GOPS, extensible


